Pneumonia is one of the most frequent medical complications of a stroke. Despite
I. Introduction
Acute stroke is one of the leading factors of morbidity and mortality worldwide. After cardiovascular disease, stroke ranks as either the second or third most common cause of death in industrial countries. [1] Pneumonia is closely associated with a high risk of mortality in acute stroke, whether theimmediate identification of patients at high risk of acquiring pneumonia may determine stroke patients who require close monitoring and prophylactic treatment. [2, 3] Pneumonia has been associated with a relative risk of 3.0 for mortality in a study including 14,293 patients with stroke. [4] Despite the well-documented association of stroke-associated infections with increased mortality and worse long-term outcome, as yet there are only limited data availableon independent predictors of pneumonia in acute stroke patients, treated in the emergency unit. The identification of early predictors is of paramount importance for clinicians so that specific therapies and management strategies can be applied to patients at high risk of dying. [5, 6, 7] In the present study, the objective was to determine the independent's relationship between pneumonia and Glasgow Coma Scale assessment on acute stroke patients.
Materials and Methods
This is an exploratory, retrospective cohort study. All patients admitted from January to August 2017 with a diagnosis of stroke in an Intensive Unit of Adam Malik General Hospital were included. Some patients were transferred to the intensive care unit or neurology ward. The diagnosis of stroke was based on clinical characteristics and imaging result. Patients with symptoms, if admitted with pneumonia or others of pulmonary infections and were using antibiotics, were excluded.The study was approved by the Committee on Ethics of the Medical Faculty, Universitas Sumatera Utara.We review all the medical charts and extracted information using a structured questionnaire. The questionnaire included demographics and vascular risk factors. Stroke degree of severity was assessed using the National Institute of Health Stroke Scale (NIHSS), and level of consciousness was assessed using the Glasgow Coma Score (GCS) scale, type (ischemic vs. hemorrhagic); and time use of mechanical ventilation was also collected. Pneumonia was diagnosed based on clinical, laboratory and radiological data by the treating physician and registered on the medical records. Categorical variables are expressed as proportions,while continuous variables as themean ± standard deviation (SD) and median (IQR). A univariable analysis was performed. Proportions were analyzed with the Fisher's exact test. Continuous variables were analyzed with the Man-Whitney U test. Variables selected a priori (age, sex, NIHSS, type of stroke) and those with p-value <0.01 in the bivariate analysis were included in a logistic regression model. All statistical analyses wereperformed with SPSS for Windows.
Results
The sum of patients as a subject in this study was very peculiar 55 patients. Consequently, all the data in this study were distrust. The patients who suffered from pneumonia were 37 patients. Hypertension, diabetic's, dyslipidemia's and previous vascular disease's patients who suffered pneumonia were 21 patients. Table 2 shows the patients with longer hospital stay more frequently developed pneumonia; the median hospital stay length was 7 days compared with 4 days in thegroup without pneumonia (p<0.0001). Table 3 shows the patients predictors of stroke associated pneumonia. In the multivariable analysis, the NIHSS was the only factor associated (p=0.01) with pneumonia (Table 3) . Ages, gender, type of stroke were not associated with pneumonia.
Discussion
In this study, pneumonia frequency was higher in patients with hemorrhagic stroke, more common in those with higher NIHSS (p=0.033) and higher Glasgow Coma Score (p =0.538). Some studies have demonstrated that complication such as a stroke progression or pneumonia adversely affects clinical outcome. Increase risk of poor outcome in patients with pneumonia, if unadjusted, reflects not only the effect of pneumonia but the effect of other factor predisposing them to pneumonia, such as initial stroke severity or neurological complications. [8, 9, 10, 16] We found a relationship between pneumonia and hospitalization time, as previously shown by Chen et al. [10] Kwan and Hand reported that poststroke infection could prolong the length of stay of patients, in the acute stroke patients. The length of stay in hospital has been influenced by the hospital's characteristics and the organization of service within the hospital. [11] Batubara et al. reported from 32 acute stroke patients, consist of 40.6% male and 59.4 % female, with the mean of age 62.38 years. In This study, of 55 patients (21 men and 16 women, mean age 53.9±9.9 years) with acute stroke were included. [8] Almeidoet al. showed the length of stay of pneumonia with an average of 13 days in the hospital compares to 5 days in the group without pneumonia. In this study, patients with longer hospital stay more frequently developed pneumonia; the median hospital stay length was 7 days compared with 4 days in thegroup without pneumonia (p<0.0001). The highest length of stay in hospital will influence the total financial costs. The marginal cost of pneumonia is up to three times higher than the group without pneumonia. Pneumonia and stay in intensive care unit are independent predictors of acute treatment costs in Brazil hospitals. [4] Stroke severity during admission is a predictor of mortality but not as a predictor of pneumonia. [8, 12] Ruijun et al. showed that age, atrial fibrillation, congestive heart failure,chronic obstructive pulmonary disease and current smoking, pre-stroke dependence, dysphagia, admission NIHSS and GCS scores, stroke subtype and blood glucose were independent predictors of pneumonia in ischemic stroke. [13] Finlayson et al. indicated that male sex, nonlacunar ischemic stroke, and preadmission dependency were predictors too. [14] In this study, the 
Conclusions
These study results indicate pneumonia was related to the severity and type of stroke and length of stay in thehospital. We should consider the severity of the neurological deficit evaluated by the NIHSS was shown to be the only independent risk factor for pneumonia in acute stroke patients.
